The study of charmless two-body B decays provides valuable information for testing the CabibboKobayashi-Maskawa paradigm of CP violation in the Standard Model. In addition, as the contribution of loop diagrams to the decay amplitudes are sizeable, the CP violation observables may be sensitive to physics beyond the Standard Model. In this paper we present the latest measurements performed by the LHCb Collaboration in this sector. Of particular note are the first evidence of the B 0 → pp decay, the best measurement to date of the direct CP asymmetry of the B + → K 0 S K + decay, the first observation of CP violation in the decays of the B 0 s mesons with the measurement of A CP (B 0 s → π + K − ) and the first measurement of the coefficients of the time-dependent CP asymmetry of the B 0 s → K + K − decay.
Introduction 3
Charmless charged two-body B decays are a matter of great interest in the sector of flavour 4 physics, and have been extensively studied in the past both at e + e − colliders and at the TeVatron. within a wide range (10 −7 −10 −6 ), and depend on the method used for the calculation. Up to now,
22
no theoretical predictions have been published for the branching ratio of the B 0 s → pp decay mode.
23
The branching ratios of the two decay modes are determined using the B 0 → K + π − decay 1 as a 24 normalization channel. Event selection for signal modes is performed using a boosted decision tree
25
(BDT) algorithm as a multivariate classifier to separate signal from combinatorial background, on 26 the basis of kinematic and geometric variables. Normalization channel is selected using individual 27 requirements on a set of variables similar to that used for the BDT. The optimization of the selection 28 criteria is performed taking into account the output of the BDT and the particle identification (PID) 29 criteria used to identify protons, kaons and pions. While the efficiency of the BDT requirement 30 is determined from fully simulated events (and cross-checked using background-subtracted candi-
31
dates of B 0 → K + π − decay), the particle identification efficiencies are estimated using calibration 
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The CP-summed B + → K 0 S π + and B + → K 0 S K + yields are measured together with the raw
, by means 53 of a simultaneous unbinned extended maximum likelihood fit to the B ± candidate mass distribu-54 tions. Figure 2 shows the four invariant mass distributions with the projections of the fit super-55 imposed. The ratio of branching ratios is determined from the fitted yields using relative effi-56 ciencies that comprehend trigger, reconstruction, selection and PID effects. The CP asymmetries 57 of the B + → K 0 S π + and B + → K 0 S K + decays are related to the raw asymmetries by the relation
, where A det+prod is the 59 sum of the detection and production asymmetries between CP conjugate decays; A K 0 S is the con-60 tribution of CP violation in the neutral kaon system. Detection and production asymmetries are 61
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< 5.8 × 10 −2 at 90% confidence level. 
First observation of
The time-dependent CP asymmetry of a generic neutral B meson decay, B → f , can be written 99 as: (invariant mass and tagged decay time) maximum likelihood fit of the π + π − and K + K − spectra.
117
The raw time-dependent asymmetries are shown in Figure 4 for candidates with invariant mass in by the sum in quadrature of statistical and systematic uncertainties, and taking correlations into 124 account, the significances for (C KK , S KK ) and (C ππ , S ππ ) to differ from (0, 0) are determined to be 125 2.7σ and 5.6σ , respectively. The parameters C KK and S KK are measured for the first time.
